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8 .  SCIENTIFIC  PERSONNEL  SUPPORTED  BY  THIS  PROJECT  AND 
DEGREES  AWARDED  DURING  THIS  REPORTING  PERIOD: 
Frederick  Reed  (Ph.D.  1997) 

Dahua  Zhang  (Ph.D.  1993) 

Irina  Shmagin  (Ph.D.  expected  Fall  ‘97) 

John  Muth 

Dr.  Robert  Kolbas  (PI) 

9.  REPORT  OF  INVENTIONS  (BY  TITLE  ONLY): 

“Bias  Induced  Color-tuned  Semiconductor  Light  Emitter”,  R.  M. 
Kolbas,  D.  Zhang,  U.  S.  patent  (disclosure,  July  9,  1992,  NCSU  file  #92- 
77). 


BRIEF  OUTLINE  OF  RESEARCH  FINDINGS 


The  overall  objective  of  this  experimental  program  is  to  control  the 
light  emission  properties  and  energy  transfer  mechanisms  in  nanoscale 
semiconductor  structures  in  order  to  realize  new  or  improved  photonic 
devices.  For  nanostructures  that  are  defined  by  buried  heterojunction 
interfaces  the  focus  is  to  define  the  regimes  in  which  scattering  and  carrier 
collection  dominate  the  performance  of  quantum  well  and  superlattice 
devices.  For  nanostructures  with  exposed  surfaces  the  focus  is  to 
understand  the  fundamental  light  emission  mechanisms.  The  proposed 
research  impacts  device  development  and  system  architectures  by 
demonstrating  light  emitters  for  wavelength  division  multiplexing,  three 
dimensional  lOEC  structures,  broadly  tunable  lasers,  and  low  loss 
waveguides.  Most  recently  the  impact  of  these  phenomena  have  been 
studied  in  the  wide  bandgap  AlGaN  material  system.  We  have 
demonstrated  stimulated  emission  in  GaN,  InGaN  thin  films  and  quantum 
well  heterostructures.  We  have  also  done  absorption  measurements  and 
observed  multiple  excitons. 

Major  advances  resulting  from  this  program  include: 

•  The  first  demonstration  of  a  three  terminal  semiconductor  light  emitter 
where  the  optical  output  intensity  is  controlled  by  the  voltage  applied  to 
one  of  the  terminals  and  the  color  is  controlled  by  the  voltage  applied  to 
the  other  terminal.  (Bias  Induced  Color-Tuned  Emitter,  BICE) 

•  Demonstration  of  optical  memory  effects  in  InGaN  that  has  potential 
applications  for  optical  memory  storage  and  optical  signal  processing. 
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